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© Absorbent body having hydorphoblc insert. 

© A body for absorbing and retaining body fluid is 
provided containing a fluid repellent insert (210) 
which substantially separates layers (220, 230) of 
absorbent material along the longitudinal sides of the 
absorbent layers so as to prevent leakage of body 
fluid along the longitudinal sides. 
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ABSORBENT BODY HAVING HYDROPHOBIC INSERT 



Background Of The Invention 

This invention relates to providing an article for 
absorbing body fluids. More particularly, this inven- 
tion relates to an absorbent pad for use in such 5 
products as sanitary napkins, panty liners, diapers 
and the like. 

In general, such products comprise one or 
more layers of a core of hydrophilic material such 
as wood pulp, rayon tissue or the like. The hydro- w 
philic material, generally fibrous in form, is pro- 
vided as a pad having a rectangular or oblong 
shape or in some cases, a shape designed to fit 
the anatomy of the wearer more closely. Such 
products may also be designed to have wings or rs 
flaps, which extend transversely from the product 
and serve to protect the wearer's panty from be- 
coming stained due to the tendency for body fluid 
to flow over the sides of the napkin. The pad is 
usually provided with an enveloping cover pervious 20 
to body fluids on the side of the pad which is to be 
placed against the body % and impervious to such 
fluids on the side facing away from the body. The 
object of such a body fluid impervious cover is, of 
course, to protect the clothing from staining and 25 
wetting. 

In general, such products have satisfactorily 
performed their function of absorbing and retaining 
body fluids and preventing staining and wetting of 
the wearer's clothing. When the product is properly 30 
placed and retained by the wearer in its intended 
position, body fluid is directed at or near the center 
of the product and is distributed, by means of 
liquid wicking, throughout the absorbent medium. 
However, in a significant number of cases, the 35 
product is misplaced, either by the wearer when 
she initially places the product, or by her activities. 
Under these circumstances, body fluid will strike 
the pad off-center and closer to the peripheral 
edges of the pad. This off-center deposition of 40 
body fluid is believed to be the cause of a signifi- 
cant number of failures associated with the use of 
these products, i.e., the staining and wetting the 
clothing of the wearer by body fluid. Such failures 
are known as "side failures". 45 

Even when the product has not been mis- 
placed by the wearer, there are a significant num- 
ber of failures at the sides of the product. Flow 
through the absorbent medium after deposition of 
body fluid is both lateral and longitudinal. Because 50 
the distance between the sides of the product is 
relatively small, fluid can travel laterally and cause 
side failure quickly. 

In the past, there have been efforts to direct 
the flow of body fluid using baffles or densified 



sheets. For example. U.S. Patent No. 3,375,827 
(Bletzinger et al.) describes a flow control element 
located on the body facing side of a main absor- 
bent element of a sanitary napkin. Bletzinger et al. 
describe the flow control element as a compressed 
strip of absorbent material of smaller dimension in 
length and width than the main absorbent element. 
However, the flow control element rests directly on 
top of the absorbent core. Thus, the fluid flows 
radially around and through the flow control ele- 
ment to the core. The fluid, therefore, can flow 
transversely to the sides of the pad as well as 
longitudinally, causing side failure. 

U.S. Patent No. 3,612,054 (Matsuda) describes 
a sanitary napkin having three layers of absorbent 
material and barrier sheets of liquid repellent ma- 
terial interposed between the layers. Although the 
barrier sheets are intended to utilize the full capac- 
ity of the absorbent layers, they do not address the 
problem of side failure. Fluid is able to leak 
throughout the absorbent layers and out the sides 
of the napkin. 

U.S. Patent No. 4.282,874 (Mesek) describes a 
diaper having a densified layer. The densified layer 
is intended to provide a "wickability" gradient 
which rapidly transmits fluid away from the body- 
facing layer without permitting it to flow back to- 
ward the body. Mesek does not, however, address 
the problem of preventing leakage at the sides of 
an absorbent article. 

Thus, it is an object of this invention to provide 
an absorbent article which substantially prevents 
the flow of body fluid to the sides of the article so 
as to limit or prevent side failure. 

It is another object of this invention to provide 
an absorbent article such as a sanitary napkin 
which is capable of directing flow of body fluid 
along the longitudinal axis of the article. 

Yet another object of this invention is to pro- 
vide an absorbent product in which a large propor- 
tion of the absorbent capacity is utilized. 



Summary Of The Invention 



In accordance with the principles of the present 
invention, an absorbent product is provided which 
directs fluid flow along the longitudinal direction of 
the product and substantially limits or prevents side 
failure by substantially preventing the flow of fluid 
around the longitudinal edges of the product. In the 
absorbent product of this invention, a fluid repellent 
layer substantially prevents contact between absor- 
bent layers along the longitudinal edges of the 
product by separating the absorbant layers along 
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their longitudinal edges. The fluid repellent layer 
permits contact between the top layer and an ab- 
sorbent layer below trie fluid repellent layer at the 
longitudinal ends of the product. Without an outlet 
for the fluid at the longitudinal edges, the fluid 
flows along the longitudinal axis of the absorbent 
product toward the ends of the product, and is 
absorbed into one or more bottom reservoir layers. 

An absorbent product according to this inven- 
tion has: 

(a) a fluid permeable cover with a body 
contacting surface; 

(b) a first absorbent layer subjacent the cov- 
er having oppositely disposed longitudinal edges, a 
body facing side and a garment facing side; 

(c) a fluid repellent layer underlying the first 
absorbent layer, the width of which is approxi- 
mately the same as or greater than that of the first 
absorbent element and the length of which is ap- 
proximately equal to or less than that of the first 
absorbent layer; 

(d) a second absorbent layer subjacent the 
fluid repellent layer, the length of which is greater 
than that of the fluid repellent layer and equal to or 
greater than that of the first absorbent layer and 
the width of which is less than, equal to or greater 
than that of the first absorbent layer. 

The longitudinal edges of the first and second 
absorbent layers should be separated along a sub- 
stantial portion of their length. 

When body fluid is applied to the absorbent 
products of this invention, the fluid flows into the 
first absorbent layer and, being prevented from 
flowing transversely across the product must flow 
toward the ends of the product along the longitudi- 
nal axis, around the ends of the fluid repellent (ayer 
and into the second absorbent layer. " 

The first and second and additional absorbent 
layers may be composed of a variety of materials, 
including wood cellulose fibers, wood pulp, regen- 
erated cellulose or cotton fibers, rayon or other 
synthetic fibers and/or other materials known to 
those of skill in the art to be able to absorb and 
retain fluids. The absorbent layers are preferably 
composed of wood pulp, as it has an extremely 
high capacity for absorbing and retaining fluids. 
The absorbent layers may be rectangular or 
shaped in a desired manner. 

The top and bottom absorbent layers may be 
made of materials having different degrees of ab- 
sorbency and retention. For example, the bottom 
layer may be relatively more absorbent than the 
top layer. This absorbency differential would pro- 
mote the transfer and flow of fluid from the top 
layer to the bottom layer. 

The fluid repellent layer should have properties 
which render it repellent to fluid relative to the 
absorbent layers. Thus, it need not be composed 



only of foams or other materials which are consid- 
ered by those in the art to be "hydrophobic", i.e. 
which does not absorb or adsorb fluid. In fact it 
may be composed of an absorbent material, as 
s long as the material is less absorbent than the 
absorbent layers. Preferably, the fluid repellent lay- 
er is a polymeric foam. Not only is such a foam 
fluid repellent but it provides resiliency to the sani- 
. tary napkin, allowing it to retain its shape and aid in 
w maintaining good contact between the absorbent 
product and the user's body. For example, the fluid 
repellent layer may be a urethane foam, a polyeth- 
ylene foam, a styrene foam, a rubber foam, an 
aminoether foam, or the like. More preferably, the 
is foam is a urethane foam. The foam should be 
perceived to be comfortable by the wearer. It 
should also be somewhat resilient in order to pro- 
tect the pad from being crushed or mangled during 
use. Preferably, the foam density should be be- 
20 tween about .035 gm and about .320 gm. The 
stiffness of the foam as measured on a Gurfey 
Stiffness Tester (manufactured by W. and L.E. Gur- 
ley of Troy, N.Y. as described in U.S. Patent No. 
4,354,901, issued October 19, 1982 to Kopolow) 
25 should be between about 1 and 9. More preferably, 
it should be between about 2 and 6. 

Figures 1-3 represent a preferred embodiment 
of a sanitary napkin according to this invention 
which has very short side projections, or "winglets" 
30 formed by fluid repellent layer side projections. 
Bottom absorbent layer 230, which may be com- 
posed of wood pulp fluff is coterminous with top 
absorbent layer 220 which may also be made of 
wood pulp fluff. Fluid repellent layer 210 is super- 
35 imposed over bottom absorbent layer 230 and ex- 
tends on either side beyond the width of the top 
and bottom absorbent layers. The side projections 
of fluid repellent layer 210 not only protect against 
side failure by preventing the contact between the 
40 absorbent layers at the side or longitudinal edges, 
but they provide extra protection for the wearer's 
undergarments. They also provide resilient edges 
which aid in preventing chaffing and irritation of the 
legs when contacting the side wings. 
45 Figures 4 and 5 depict one of the preferred 

embodiments of the absorbent body of this inven- 
tion. Bottom absorbent layer 30 may be composed 
of a wood pulp fluff pad. Fluid repellent layer 10 is 
3uperimp03ed over bottom absorbent layer 30. Flu- 
so id repellent layer 10 also has side projections 15 
which may be bent away from the body-facing side 
of the pad along the side and around the longitudi- 
nal edges of absorbent layer 30 in the form of a 
"saddle." A smaller absorbent layer 20 is superim- 
55 posed over absorbent layer 30, and has the same 
width, but a smaller length than absorbent layer 30. 
Fluid which impinges top absorbent layer 20 and 
which flows radially to longitudinal edges 25 of 
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absorbent layer 20 is prevented from flowing be- 
yond longitudinal edges 25 of absorbent layer 20 
by fluid repellent layer 10. The fluid then seeks to 
flow in the longitudinal direction to transverse ends 
28 of absorbent layer 20. Transverse ends 28 of 
absorbent layer 20 contact the transverse ends 32 
of absorbent layer 30 and permit the transfer of 
fluid from layer 20 to layer 30. The entire structure 
is wrapped wi.h a cover layer 29 and may be 
flange sealed at the longitudinal ends 40 of the 
product. 

Figure 6 depicts another preferred embodiment 
of the product of this invention. Bottom absorbent 
layer 130 and top absorbent layer 120 are cotermi- 
nous. However, fluid repellent layer 110, having 
approximately the same width as absorbent layers 
120 and 130, prevents the contacts between absor- 
bent layers 120 and 130 at the longitudinal edges. 
Fluid striking top absorbent layer 120 cannot flow 
beyond the edges from the top most layer to 
bottom absorbent layer 130 due to the gap created 
by the fluid repellent layer. The fluid must flow 
along the longitudinal axis toward the ends of the 
absorbent layers. 

Figures 7 and 8 depict photographs of a sani- 
tary napkin made in accordance with this invention. 
The fluid repellent layer of the napkin has winglet 
side projections. Ersatz menstrual fluid has been 
deposited on the napkin and the flow patterns 
examined. Figure 7 demonstrates that the portion 
of the top repellent layer which is coterminous with 
the fluid repellent layer is saturated with fluid. Fig- 
ure 8 demonstrates that the fluid flows preferen- 
tially over the longitudinal ends of the fluid repel- 
lent layer into the bottom absorbent layer rather 
than over the sides, which would cause side failure. 

The effectiveness of using the products of this 
invention is demonstrated by the following exam- 
ples. Of course, these examples are not intended 
to limit the scope of the invention in any way, but 
merely serve to illustrate the products of this inven- 
tion and the use thereof. 



Example 1 



A sanitary napkin was constructed using an 
embossed polypropylene backing having a triple 
row of Fuller 1940W hot melt positioning adhesive 
(a styrene-ethylene-butadiene-styrene block 
copolymer resin and oil available from H. P. Fuller 
Co.), two compressed light weight pulp pads hav- 
ing a total weight of 5.0g, a fluid repellent layer 
made of General Foam P3800 (a urethane foams 
film available from General Foam Co.) approxi- 
mately 76.2 mm long x 101.6 mm wide x 3.18 mm 
deep located on top of the compressed pulp pads, 



and a fluffy layer of pulp about 190.5mm long x 
66.0 mm wide on top of the foam. The product was 
covered with an apertured film made of coextruded 
polyethylene and ethylvinylacetate described in 
5 U.S. Patent No. 4,690,679 using a spray. The cover 
was flange sealed to the polypropylene backing. 
The napkin was formed with side panel projections 
each having a width of about 17,8 mm. 

10 

Example 2 



A sanitary napkin was formed using a pulp pad 

is about 76.2 mm long x 88.9 mm wide X 190.5mm 
thick. A 3.18mm thick, 88.9 mm wide, 76.2mm long 
urethane foam pad was glued to the pulp pad using 
331581 Adhesive Polyvinylacetate. available from 
National Starch Co. The sides of the foam pad 

20 extended slightly beyond the sides of the pulp pad. 
Over the foam pad was glued a smaller pulp pad, 
158.75 mm long x 50.8 mm wide x 6.35 mm thick. 
The sanitary napkin was overwrapped with a fi- 
brous dry cover having 165 apertures/6.45 cm 2 

25 (described in copending application Serial No. 
869,156). A spray adhesive, Fuller 1940W (See 
Example 1), was used to adhere the cover to the 
pad. A polyethylene boat 88.9 mm in width was 
piaced under the bottom, larger pulp pad. The 

30 process of overwrapping the napkin pulled the side 
extensions of the foam pad around the sides of the 
bottom pulp pad, forming a "saddle'*. 



35 Example 3 



A sanitary napkin was made in accordance with 
Example 2, with the exception that a fluid repellent 

40 layer composed of HollofiJTM brand polyester fibers 
(available from E.I. duPont Nemours Co.) 76.2 mm 
long by 76.2 mm wide was used; 63.5 mm in the 
center of the fluid repellent layer was compressed 
and 6.35 mm was left uncompressed and allowed 

45 to hang over the sides of the polyethylene boat. 



Example 4 

50 

A sanitary napkin was formed using a pulp pad 
having dimensions of 190.5 mm long x 76,2 mm 
wide. Over the pulp pad was placed a 3.18 mm 
thick x 76.2 mm long x 101.6 mm wide General 
55 Foam urethane pad which was to act as a fluid 
repellent layer. A smaller pulp pad was glued over 
the foam layer. A 0.054 mm thick white embossed 
polyethylene backing was placed under the napkin 
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and flange sealed to a coextruded apertured film 
cover using cover spray adhesive. 



Example 5 



A sanitary napkin was made in accordance with 
Example 2, with the exception that the fluid repel- 
lent layer was a blue embossed of polypropylene 
76,2 mm long x 88,9 mm wide x 3.18 mm thick. 



Example 6 



A sanitary napkin was made using a light 
weight pulp pad compressed in the center and a 
urethane foam pad 76,2 mm wide x 44.45 mm long 
x 9,53 mm thick which was laid into the com- 
pressed area of the pulp pad. A smaller pulp pad 
was placed over the foam. The foam was glued to 
both pulp pads. The pad was overwrapped with a 
fibrous dry cover using cover spray. 

The following Examples are illustrative of in 
vivo menstrual use of the products of this invention? 



Example A 



Menstruating women were given a number of 
sanitary napkins for alternative testing. Twenty 
women each received six sanitary napkins made in 
accordance with Example 1 and six Regular AL- 
WAYSTM brand Regular Maxipad sanitary napkins 
commercially available from The Procter & Gamble 
Company. The pads were numbered consecutively 
and the women instructed to use the pads in con- 
secutive numerical order. The pads were to be 
worn for six hours or until failure, whichever was 
first. Failure was defined as leakage of menstrual 
fluid from the side of a napkin, from the ends of a 
napkin or from a combination of the sides and the 
ends. Of the Example 1 sanitary napkins, six of the 
forty-eight napkins used exhibited a failure, or 
12.5%. Fourteen of the fifty-one ALWAYSTM max- 
ipads used resulted in a failure, or 27.5%. 



Example B 



An alternate use test was conducted in accor- 
dance with the procedure outlined in Example A, 
with the exception that the sanitary napkins of 
Examples 2 and 3 were used in place of the 
napkins described in Example A. The use of the 



napkins of Example 2 resulted in five failures out of 
forty-one napkins used, or 12.2% failures. The use 
of the napkins of Example 3 resulted in nine fail- 
ures out of fifty-two napkins used, or 17.31%. 

5 

Example C 



'o An alternate use test was conducted in accor- 

dance with the procedure outlined in Example A, 
with the exception that the sanitary napkins of 
Example 4 were used in alternation with 
ALWAYSTM Regular Maxipads available from Proc- 

js ter & Gamble. The use of the napkins of Example 4 
resulted in eight failures out of fifty-four napkins, or 
14.8% failures. The use of ALWAYSTM Regular 
Maxipads. in comparison with the use of the nap- 
kins made according to this invention, resulted in 

20 twenty-four failures out of fifty-five napkins used, or 
43.64% failures. This indicates that the napkins 
made in accordance with this invention are more 
effective in preventing failures than the commer- 
cially available ALWAYSTM Regular Maxipad prod- 

25 uct. 



Example D 

30 

An alternate use test was conducted in accor- 
dance with the procedure outlined in Example A, 
with the exception that the sanitary napkins of 
Examples 2 and 5 were used in place of the 

35 napkins described in Example A. The use of the 
napkins of Example 2 resulted in 0 failures out of 
fourteen napkins used, or 0% failures. The use of 
the napkins made in accordance with Example 5 
resulted in one failure out of sixteen napkins used. 

40 or 6.25% failure. 



Example E 

45 

An alternate use test was conducted in accor- 
dance with the procedure outlined in Example A, 
with the exception that the sanitary napkins of 
Example 6 were used in place of the napkins 

so described in Example A with ALWAYSTM 8rand 
Regular "New-Longer" Maxipads. Use of the nap- 
kins of Example 6 resulted in ten failures out of 
sixty-seven napkins used, or 14.93% failures. The 
alternatively-used napkins. ALWAYSTM Brand 

55 Longer napkins resulted in thirty-six failures out of 
sixty-eight napkins used, or 52.94% failures. This 
comparison demonstrates the unexpectedly supe- 
rior performance of the products of Applicant's 
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invention in comparison with napkins lacking a fluid 
repellent layer in accordance with this invention. 



Example F (Non-working Example) 



In this Example, an alternate use test was 
conducted in accordance with the procedure out- 
lined in Example A, with the exception that the 
sanitary napkins of Example 7 were used in com- 
parison with STAYFREETM Brand Maxi Pads. The 
use of the napkins of Example 7 resulted in five 
failures out of sixteen napkins used, or 31.25% 
failures. The use of the STAYFREETM Brand Maxi 
Pads resulted in six failures out of eighteen napkins 
used, or 33.33% failures. The demonstrates that 
mere insertion of a foam fluid repellent layer is 
insufficient to prevent or substantially reduce the 
number of failures resulting from the use of sani- 
tary napkins. 



Claims 

1. An absorbent article having oppositely dis- 
posed ends and longitudinal edges, comprising: 

(a) a fluid permeable cover with a body contacting 
surface;* 

(b) a first absorbent layer (20; 120; 220) subjacent 
to said cover having oppositely disposed longitudi- 
nal edges, and oppositely disposed transverse 
edges, a body facing side and a garment facing 
side; 

(c) a fluid repellent layer (10; 110; 210) underlying 
said first absorbent layer 220 oppositely disposed 
longitudinal edges and oppositely disposed trans- 
verse edges, the distance between said longitudinal 
edges being substantially the same as or geater 
than that of the first absorbent element (20: 120; 
220) and the distance between said transverse 
edges being substantially equal to or less than that 
of said first absorbent element (20; 120; 220); a 
second absorbent element (30; 130; 230) having 
oppositely disposed longitudinal edges and oppo- 
sitely disposed transverse edges, underlying said 
fluid repellent layer (10; 110; 210) the distance 
between said transverse edges being greater than 
that of said fluid repellent layer (10; 110; 210); 
whereby said first and said second absorbent lay- 
ers (20. 30; 120, 130; 220. 230) are substantially 
separated a distance along their longitudinal edges 
such that fluid striking said first absorbent layer 
(20; 120; 220) substantially prevented from flowing 
around the longitudinal edges and substantially 
fiows along the longitudinal direction of the absor- 
bent article into said second absorbent element 
(30; 130; 230). 



2. An absorbent article according to claim 1, 
wherein the distance between the longitudinal 
edges of the fluid repellent layer (210) is greater 
than said distances of said first and second absor- 

5 bent elements (220, 230). 

3. An absorbent article according to claim 1, 
wherein the distance between the longitudinal 
edges of said second absorbent element (30) is 
greater than that of the first absorbent layer (20). 

io 4. An absorbent article according to claim 1, 

wherein the distance between the longitudinal 
edges of said second absorbent element (130) is 
substantially the same as that of the fluid repellent 
layer (110). 

75 5. An absorbent article according to claim 2, 

wherein said fluid repellent layer (10; 110; 210) 
comprises a material selected from the group con- 
sisting of fibrous materials and polymeric foams. 

6. An absorbent article according to claim 5, 
20 wherein said fluid repellent layer comprises fibrous 

materials. 

7. An absorbent article according to claim 2, 
wherein said fluid repellent layer (10) protrudes 
beyond the longitudinal edges of said second ab- 
as sorbent layer (30) and is capable of being wrapped 

toward the garment facing side of the absorbent 
article. 

8. An absorbent article according to claim 4 
wherein said fluid repellent layer comprises a foam 

30 having a Gurley Stiffness of between about 1 and 
about 9. 

9. An absorbent article according to claim 8 
wherein said Gurley Stiffness is between about 2 
and about 6. 

35 10. An absorbent article according to claim 8 

wherein the density of said foam is between about 
0.15 and 0.15 g/cc. 



40 
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